The sources of carbon and reducing power for fatty acid synthesis in the heterotrophic plastids of developing sunflower (Helianthus annuus L.) embryos.
The provision of carbon substrates and reducing power for fatty acid synthesis in the heterotrophic plastids of developing embryos of sunflower (Helianthus annuus L.) has been investigated. Profiles of oil and storage protein accumulation were determined and embryos at 17 and 24 days after anthesis (DAA) were selected to represent early and late periods of oil accumulation. Plastids isolated from either 17 or 24 DAA embryos did not incorporate label from [1-(14)C]glucose 6-phosphate (Glc6P) into fatty acids. Malate, when supplied alone, supported the highest rates of fatty acid synthesis by the isolated plastids at both stages. Pyruvate supported rates of fatty acid synthesis at 17 DAA that were comparable to those supported by malate, but only when incubations also included Glc6P. The stimulatory effect of Glc6P on pyruvate utilization at 17 DAA was related to the rapid utilization of Glc6P through the oxidative pentose phosphate pathway (OPPP) at this stage. Addition of pyruvate to incubations containing [1-(14)C]Glc6P increased OPPP activity (measured as (14)CO(2) release), while the addition of malate suppressed it. Observations of the interactions between the rate of metabolite utilization for fatty acid synthesis and the rate of the OPPP are consistent with regulation of the OPPP by redox control of the plastidial glucose 6-phosphate dehydrogenase activity through the demand for NADPH. During pyruvate utilization for fatty acid synthesis, flux through the OPPP increases as NADPH is consumed, whereas during malate utilization, in which NADPH is produced by NADP-malic enzyme, flux through the OPPP is decreased.